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[Abstract] 

Vertebral osteosynthesis plate system, notably by the anterior or anterolateral route, 
including a plate 1 connecting at least two adjacent vertebrae 3,4 presenting at least on oblong 
longitudinal hole 2, at least two threaded vertebral implants 5 intended to each be screwed into a 
vertebral body, a threaded part 13 cooperating with an implant through a hole 2 of the plate 1 to 
tighten the plate against the vertebrae, an intermediate piece 14, intended to be placed between 
the plate 1 and the threaded part 13 to be tightened against the plate by the threaded part, and 
means 21,22 with complementary spherical surfaces borne by the threaded part and the 
intermediate piece to enable adjusting of the angular position of the vertebral implant related to 
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the plate, characterized in that the intermediate piece 14 includes at least one anchoring tooth 29 
intended to penetrate the vertebral body at a distance from the vertebral implant 5. 




The present invention is related to spinal osteosynthesis surgery and more precisely, to 
the vertebral osteosynthesis systems, that is, to systems that are intended to immobilize at least 
two adjacent vertebrae one with the other. 

Among these systems, the invention concerns those that include a plate extending along 
one part of the spine, this plate being provided with at least two oblong longitudinal holes 
intended to each cooperate with a threaded vertebral implant intended to be screwed into a 
vertebral body. These systems are used especially by the anterior or anterolateral route. 

Among these plate systems, the invention concerns those that are of the "polyaxial" type, 
in which each implant can occupy, by comparison with the plate, an angular position adjustable 
in all directions. 

Such polyaxial-type plate systems are illustrated for example in the American Patent 
5,234,43 1 and they include, in cooperation with each vertebral implant, a threaded tightening 
part of the plate against the vertebrae, an intermediary piece to be placed between the plate and a 
threaded part to be tightened against the plate by the threaded part and means with 
complementary spherical surfaces borne by the threaded part and the intermediate piece to 
enable adjusting of the angular position of the vertebral implant relative to the plate. 

The goal of the invention is to perfect these plate systems, notably where it concerns the 
anchoring into the vertebral bodies. 

To this end, the plate system according to the invention is characterized in that the 
intermediate piece includes at least one anchoring tooth intended to penetrate the vertebral body 
at a distance from the vertebral implant. 

Thus, in the system according to the invention, the anchorings in the vertebral bodies are 
made not only by the screwed implants, but also, at a distance from the implants by the teeth that 
penetrate the vertebral bodies and that thus reinforce the anchoring and immobilization of the 
unit, by opposing any rotation of the vertebra relative to the screw received by the latter. 
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Another advantage of the system according to the invention resides in that the 
intermediate pieces, tightened between the threaded parts and the plate, are also anchored in the 
vertebral bodies, which prevents their sliding relative to the plate. 

Preferably, each intermediate piece includes a single tooth that is 90° relative to the plane 
of the plate. 

According to one advantageous embodiment, the tooth crosses the oblong longitudinal 
hole cooperating with the intermediate piece and, in the part connecting with the rest of the 
intermediate piece, by which it crosses the plate, it has a width that is less than that of this hole. 

In a manner known in itself, means with complementary spherical surfaces can include a 
concave spherical seat borne by the intermediate piece and a complementary convex spherical 
surface borne by the threaded part, this convex surface for example being arranged on a head 
with which the threaded part is provided. 

Preferably, this head of the threaded part is constructed to be at least partially embedded 
in the concave seat borne by the intermediate piece. 

This intermediate piece is in general constructed to come in facial support against the 
plate, the cooperative surfaces of the intermediate piece and the plate including complementary 
means, notably roughness, or notches or transverse serrations, appropriate for preventing sliding 
relative to these two pieces, notably in the longitudinal direction and in rotation. 

For example, the threaded part includes a threaded shaft appropriate for cooperating with 
a tapped bore of the end of the opposing implant in the vertebral body; this threaded shaft of the 
threaded part is advantageously extended, towards its free end by a part constructed to cooperate 
by friction, while forming a screw locking device, with internal longitudinal ribs of the implant 
situated beyond the tapping of the latter. This extended part is preferably shaped to present flats, 
for example by being polygonal. 

According to another example, the threaded part is made of two parts which each 
cooperate by the complementary spherical surfaces with one of the two parts which form the 
intermediate piece and which is supported on the plate on both sides of the latter. 

Advantageously, the threaded part includes a screw with threaded head intended to be 
screwed into the vertebral implant and with which the threaded screw is intended to cooperate, 
through two washers with spherical surfaces, with a nut, the base of said threaded head and the 
nut presenting spherical surfaces complementary to the spherical surfaces of the two parts of the 
intermediate piece. 

The system according to the invention is preferably used with vertebral implants each 
formed by a hollow screw which is opened as much axially at its two ends as laterally. 
Preferably, on their entire length these implants have a diameter less than the width of the holes 
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to enable screwing of the implants through the plate. As a variant, this diameter can be greater 
than the width of the holes, in which case the screws are positioned before the plate. 

The invention will be clearly understood with reading the additional description which 
will follow and in reference to the enclosed drawings which are part of the description and in 
which: 

Figure 1 is an exploded view, partially in section and cut-away, of part of a plate system 
established according to a preferred embodiment of the invention, in its use with a hollow 
screwed implant; 

Figure 2 is a lateral elevation view of the system of Figure 1 in assembled state, the plate 
being represented in transverse section, the left half of this figure being in part from external 
view, whereas the right half is in section along plane II-II of Figure 1; 

Figure 3 is an exploded outline view in perspective showing a system similar to that of 
Figures 1 and 2 and two adjacent vertebrae on which this system is intended to be placed; 

Figure 4 is a top plan view of the plate; 

Figure 5 is a top view of the intermediate piece; 

Figure 6 is a transverse section according to the plane VI- VI of Figure 2 showing the 
implant and the threaded part; 

Figure 7 is a view similar to Figure 1, relating to a second embodiment, in its use also 
with a hollow screwed implant, the plate being represented in transverse section; and 

Figure 8 shows the system of Figure 7 in the assembled state. 

The plate system according to the invention which will be described hereafter according 
to two preferred embodiments, is intended to ensure immobilization of at least two adjacent 
vertebrae relative to each other notably with the aid of a plate 1 for distraction or compression. 

In the examples represented, this plate 1 has two oblong longitudinal holes 2, the ends of 
which are for example in the form of semicircle. Plate 1 is intended to be interlocked with two 
adjacent vertebrae 3,4 by being closely tightened against them. 

The system also includes two threaded vertebral implants 5, intended to be each screwed 
into the bodies of the corresponding vertebra 3,4 and which, in the adopted example, are each 
formed by a screw with on almost all its length a threading 6, this screw being hollow and open 
as much axially at its two ends as laterally. This type of screw is known in itself, and it includes 
longitudinal internal ribs 7, for example four ribs at 90°, as shown in Figure 6, these ribs carrying 
thread 6 and arranging between them and the successive turns of the threading 6 windows 8, in 
the form of a parallelogram, which make the interior and exterior of the screw to communicate 
laterally and which enable the osteosynthesis of the vertebral body with a graft or the like placed 
beforehand on the interior of the screw. 
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Each threaded implant 5 is positioned in a bore previously drilled in the vertebral body 
and possibly tapped. 

At its external end, the body of the implant is terminated by an externally smooth 
cylindrical part 9, preferably of the same diameter as the external diameter of the threading 6 and 
having recesses 10 for handling to receive a tool of the type with pins making it possible to screw 
the implant 5 into a corresponding vertebral body up to where the terminal radial surface 1 1 of 
the smooth part 9 is flush with the external surface of the vertebral body. 

Preferably, the lower surface of the plate 1 has for each hole 2, a housing or rabbet 12 
preventing the interference of the implant 5 with the plate in the case where the implant, after its 
assembly on the corresponding vertebral body, extends beyond the latter off-center and enabling 
the angular clearance of each implant relative to the plate. 

Plate 1 is tightened and immobilized against the vertebrae 3,4 after positioning of the two 
implants 5, with the aid of a threaded part 13 and an intermediate piece 14 for each implant. 

The threaded part 13 includes a head 15 which can be slightly rounded as shown in 
Figures 1 and 2 or flat, as shown in Figure 3. The head 15 includes a recess 16, for example 
polygonal, and preferably hexagonal, for screwing of the threaded part 13 on the associated 
implant 5. The head 15 is followed by a cylindrical body 17 which is threaded up to its end 
opposite the head 15, as shown with 18. The threaded cylindrical shaft 17 is extended, opposite 
the head 15, by a part 19 which is intended, as shown in Figures 2 and 6, to cooperate by its 
external surface with the ribs 7 of the implant 5, at the end of screwing, to form by friction a 
screw locking device blocking the threaded part 13 and preventing untightening of the latter. 
This part 19, with smaller transverse dimension than the threaded part 18 can be cylindrical, of 
circular cross section, but preferably and as shown in the drawings, it has flats, by being for 
example polygonal. 

The threading 18 of the threaded part 13 is intended to cooperate with a tapping 20 of the 
extreme smooth part 9 of the implant. As shown in Figure 2, the internal longitudinal ribs 7 of 
the implant stop approximately at the top of the end of the threading 6 so as not to interfere with 
the threaded shaft 17 of the immobilization part 13 even while cooperating with the part 19. 

On its lower surface, that is, that which is turned towards the implant 5, the head 15 of 
the immobilization part 13 has a spherical convex surface 21 intended to cooperate with a 
complementary spherical concave surface 22 of the intermediate piece 14 in a connection of the 
ball joint type making it possible to adjust the angular position of the immobilization part 13 in 
all directions and consequently the implant 5, relative to the intermediate piece 14 and 
consequently as described hereafter, relative to plate 1. Thus, adjustment in the assembled 
system can be obtained between the angular position of axis A of the threaded part 13 and the 
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implant and the angular position of the axis B of the intermediate piece 14 perpendicular to the 
plane of the plate 1. 

The immobilization part 13 and in particular its head 15, are constructed in combination 
with the intermediate piece 14 and the implant 5, so that as shown in Figure 2, the head 15 is at 
least partially embedded in the concave seat 22 of the intermediate piece. This construction 
makes it possible to reduce the space occupied and to present a noninvasive form. 

The intermediate piece 14 is presented in part, in the form of a flat circular washer 23 at 
the center of which is arranged the spherical concave seat 22 followed by a circular opening 24, 
respectively for the receipt of the spherical surface 21 and the passage of the threaded shaft 17 of 
the immobilization part 13. The diameter of the opening 24 is greater than the diameter of the 
threaded screw 17 in order to enable the above angular adjusting. 

The lower surface 25 of the washer 23, in other words that which is turned towards the 
plate 1 and implant 5, is intended to come into facial support against the upper surface 26 of the 
plate 1 on either side of the corresponding hole 2 and possibly longitudinally beyond this hole if 
the implant is situated near an end of this hole. 

Advantageously, at least one of the surfaces 25 and 26 include means appropriate for 
preventing longitudinal sliding and relative rotation of the intermediate piece 14 and plate 1. 
These means are preferably provided on these two pieces and they are formed by roughness or, 
as represented, by complementary notches or transverse serrations 27 and 28 providing a 
mechanical blockage both longitudinal and in rotation after tightening. 

The intermediate piece 14 also includes an anchoring tooth 29, of a single piece with the 
washer 23 and intended to penetrate the vertebral body concerned with force at a distance from 
the vertebral implant. The tooth 29 is borne by the external periphery of the washer 23 and it 
extends at 90° relative to the plane of the washer 23, and therefore relative to the plane of the 
plate 1 while being directed towards the vertebral body concerned, that is, by crossing the plane 
of the plate 1. 

Preferably, the tooth 29 crosses the plane of plate 1 by passing through hole 2 in a zone 
not occupied by the immobilization part 13. In its connecting part with the washer 23, the tooth 
29 has a width less than the transverse dimension of the hole 2, such that when the tooth 29 is 
situated on the side of the end nearest the hole, the assembly can be done up to the vicinity of the 
rounded end of this hole. 

As is seen in the drawings, the vertebral implant 5 of the system according to the 
invention presents on its entire length, a diameter that is less than the width of the hole 2, such 
that the implants can be positioned before or after the plate 1 is positioned. That emerges very 
particularly from Figure 3 in which it is seen that the implants 5, represented here during 
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screwing, even while receiving plate 1 by the holes 2 can be screwed into the vertebral bodies 
through the plate without risk. 

As a variant, the diameter of the implants 5 can be greater than the width of the holes 2. 
In this case, the implants are anchored in the vertebra before positioning of the plate. 

After the implants 5 have been positioned, their extreme smooth part 9 flush with the 
surface of the vertebral body or slightly set back relative to the latter, plate 1 is positioned against 
the vertebral bodies, the intermediate pieces 14 are placed in appropriate position, with flat 
surface against the upper surface of the plate 1 and to the right of implants 5, while being driven 
with force by their tooth 29 into the vertebral bodies, after which the immobilization parts 13 are 
screwed into the implants up to blockage of the intermediate pieces 14 against the plate 1. As a 
variant, the penetration of the teeth 29 with force into the vertebral bodies can be done during 
screwing of the immobilization parts 13. At the end of this screwing, the coaxial unit formed by 
the blocking part 13 and the associated implant 5 can occupy, within preestablished limits, any 
desired angular positions relative to the unit formed by the plate 1 and the associated 
intermediate piece 14. 

A comparative examination of Figures 1 and 3 shows that the teeth 29 can be towards the 
internal end of the external end of the holes 2. 

A particular advantage of the system according to the invention resides in that the 
anchoring in the vertebral bodies is made not only by the implants 5 but also by the teeth 29 
which, as a result of the structure of the system, are interlocked firmly with the plate 1 because of 
the screwing of the immobilization parts 13 on the implants 5. This provides an extremely rigid 
assembly and prohibits any rotation of a vertebra relative to the implant that it receives. 

Another advantage of the system according to the invention resides in that all along the 
screwing of the implants and to a certain extent, during screwing of the immobilization parts 13, 
adjusting of the position of the plate 1 always remains possible. 

The second embodiment represented in Figures 7 and 8 differs from that of Figures 1-6 in 
that on the one hand, the intermediate piece is in two parts and on the other hand, the threaded 
part is also in two parts. In this second embodiment, double cooperation by the spherical surfaces 
is created between plate 1 and implant 5. 

In the embodiment in Figures 7 and 8, the plate 1 and the implant 5 are identical to the 
preceding. Therefore, reference could be made to the description that has been given, plate 1 
being in transverse section and tooth 29 of the intermediate piece being behind the plane of the 
axial section. 

The intermediate piece is formed by the washer 23 with tooth 29 described previously 
and by a washer 30 situated on the other side of the washer 23 relative to plate 1. On the washer 
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23 the spherical bore 22 ends directly oh the lower surface 25 of the washer, and it is extended 
towards the top by a cylindrical bore 3 1 with little height. 

The washer 30 presents an upper tail 32 appropriate for engaging in the hole 2, a 
peripheral shoulder 33 directed towards the top to be supported on the base of the rabbet 12 or, if 
applicable, on the lower surface 34 of the plate 1, a conical central axial bore 35 opening out 
towards the implant 5 and a spherical convex lower annular surface 36. 

The threaded part 13 is formed on the one hand by a nut 13 A and on the other hand by a 
screw 13B, the threaded head 37 of which is intended to be screwed on the tapping 20 of the 
implant and the threaded shaft 38 of which is intended to be screwed in the nut 13 A. 

The threaded shaft 38 of the screw 13B presents a diameter much smaller than the 
diameter of the small base of the trunk of the cone of the bore 35 in order to enable the angular 
adjusting between the common axis A and the implant 5 of the screw 13B and the nut 13A and 
the axis B of the hole 2, of the upper washer with tooth 23 and the lower washer 30. 

The base of the threaded head 37 of the screw 13B presents a spherical concave annular 
shape 39 complementary to the spherical convex lower annular surface 36 of the lower washer 
30. 

For control of the screwing of the implant 5, the free end of the shaft 38 of the screw 13B 
can present a shaped axial recess 40, for example hexagonal. 

The nut 13 A presents a rounded upper surface 41 intended to be at least partially 
embedded in the bore 22, 31 of the washer 23, a tapping 42 intended to receive the threaded shaft 
38 of the screw 13B crossing the washer 30, the plate 1 and the washer 23, and a convex 
spherical lower annular surface 21 complementary to the concave spherical interior annular 
surface 22 of the washer 23. The nut 13 A can also include, arranged from its upper surface 41, 
recesses or the like (not represented) for its handling. 

Once the implant 5 is anchored in the vertebral body, the screw 13B is positioned, and 
then stacking 30, 1 and 23, and it is all blocked by nut 13A in the desired angular position. Thus, 
cooperation of two pairs of complementary spherical surfaces 21, 22 and 36, 39 is obtained. 

The unit is shown in Figure 8 in the state for an inclined position of axes A and B. 

Of course, the invention is not limited to the embodiments which have been described; on 
the contrary, several variants could be conceived without for all that leaving its scope; for 
example, in the embodiment in Figures 7 and 8 the threaded shaft 38 could be part of the nut 13 A 
and be screwed into the head 37, then forming a nut. 
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Claims 

1 . Vertebral osteosynthesis plate system, notably by the anterior or anterolateral route, 
including a plate (1) connecting at least two adjacent vertebrae (3,4) presenting at least on oblong 
longitudinal hole (2), at least two threaded vertebral implants (5) intended to each be screwed 
into a vertebral body, a threaded part (13) cooperating with an implant through a hole (2) of the 
plate (1) to tighten the plate against the vertebrae, an intermediate piece (14), intended to be 
placed between the plate (1) and the threaded part (13) to be tightened against the plate by the 
threaded part, and means (21,22,39,36) with complementary spherical surfaces borne by the 
threaded part and the intermediate piece to enable adjustment of the angular position of the 
vertebral implant related to the plate, characterized in that the intermediate piece 14 includes at 
least one anchoring tooth (29) intended to penetrate the vertebral body at a distance from the 
vertebral implant (5). 

2. System according to Claim 1 characterized in that it includes a single tooth, at 90° 
relative to the plane of the plate (1). 

3. System according to one of Claims 1 and 2 characterized in that the tooth (29) crosses 
the oblong longitudinal hole (2). 

4. System according to Claim 3 characterized in that the tooth (29) in the part connecting 
with the rest of the intermediate piece (14) by which it crosses the plate (1) has a width less than 
that of the oblong hole (2). 

5. System according to one of Claims 1-4 characterized in that the means with 
complementary spherical surfaces include at least a spherical seat (22,36) borne by the 
intermediate piece (14) and at least one complementary spherical surface (21,39) borne by the 
threaded part (13). 

6. System according to Claim 5 characterized in that the threaded part (13) includes a 
head (15,13A) on which is arranged said convex spherical surface (21). 

7. System according to Claim 6 characterized in that the head of the threaded part (13) is 
constructed to be at least partially embedded in the concave seat (22) borne by the intermediate 
piece (14). 

8. System according to one of Claims 1-7 characterized in that the intermediate piece (14) 
is constructed to come into facial support against the plate (1), the cooperative surfaces (25,26) 
of the intermediate piece (14) and the plate (1) including means (27,28), notably with 
complementary means, notably roughness, or notches or transverse serrations, appropriate for 
preventing sliding relative to these two pieces, notably in the longitudinal direction and in 
rotation. 
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9. System according to one of Claims 1-8 characterized in that the threaded part (13) 
includes a threaded shaft (17) appropriate for cooperating with tapped bore (20) of the end (9) of 
the opposing implant (5) in the vertebral body. 

10. System according to Claim 9 characterized in that the threaded shaft (17) is extended, 
towards its free end, by a part (19) constructed to cooperate by friction, while forming a screw 
locking device, with internal longitudinal ribs (7) of the implant situated beyond the tapping (20) 
of the latter; this extended part (19) being preferably shaped to present flats, for example by 
being polygonal. 

11. System according to one of Claims 1-8 characterized in that the threaded part (13) is 
made of two parts (13 A; 13B) which each cooperate by the complementary spherical surfaces 
(21,22;39,36) with one of the two parts (23,29;30) which form the intermediate piece (14) and 
which is supported on the plate (1) on both sides of the latter. 

12. System according to Claim 1 1 characterized in that the threaded part (13) includes a 
screw (13B) with threaded head (37) intended to be screwed into the vertebral implant (5) and 
with which the threaded screw (38) is intended to cooperate, through two washers (30,23) with 
spherical surfaces (36,22) with a nut (13A), the base of said threaded head (37) and the nut (13A) 
presenting spherical surfaces (39,21) complementary to the spherical surfaces (36,22) of the two 
parts of the intermediate piece (14). 

13. System according to one of Claims 1-12 characterized in that the implant (5) is 
hollow and is opened as much axially at its two ends as laterally. 

14. System according to one of Claims 1-13 characterized in that the implant (5), on its 
entire length, has a diameter less than the width of the hole (2). 

15. System according to one of Claims 1-13 characterized in that the implant (5) has a 
diameter greater than the width of the hole (2). 
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2, au moins deux implants vertebraux filetes 5 destines a 
etre visses chacun dans un corps vertebral, un organe filete 
13 cooperant avec un implant & travers une lumiere 2 de la 
plaque 1 pour serrer la plaque contre les vertebres, une pie- 
ce intenmediaire 14, destinee a etre placee entre la plaque 
1 et Torgane Rlete 13 pour etre serree contre la plaque par 
rorgane filete. et des moyens 21 , 22 a surfaces spheriques 
compiementaires portes par I'organe filete et la piece Inter- 
mediate pourpermettre un reglaqe de la position angulalre 
de rimplant vertebral par rapport a la plaque, caracterise en 
ce que la piece intermediate 14 comporte au moins une 
dent tfancrage 29 destinee a penetrer dans le corps verte- 
bral, a distance de I'implant vertebral 5. 




i mm mil urn inn inn mi mil mi mi 



benv By: WUUUAKU bfMHARDT ET AL; 



317 637 7561 \ 



10 Aug 01 3:45PM;Job 208;Page 4 
2763828 



l 

r 

La presents invention est relative a la chirurgie 
d'osteosynthese rachidienne et f plus pr ecisement , aux 
systemes d'osteosynthese vertebra le, c'est-a-dire A des 
systemes qui sont destines a immobiliser l'une par rapport a 
5 1' autre au mo ins deux vertebres adjacentes. 

Parmi ces systemes, 1' invention concerne ceux qui 
comportent une plague s'etendant le long d'une partie du 
rachis, cette plaque etant munie d'au moins deux lumieres 
longitudinales oblongues destinees a cooperer chacune avec un 
10 implant vertebral filete destine a etre visse dans un corps 
vertebral. Ces systemes sont utilises tout sp6cialement pour 
la voie anterieure ou antero-laterale . 

Parmi ces systemes a plaque, 1 « invention concerne 
ceux qui sont du type dit "polyaxial", dans lequel chaque 
15 implant peut occuper, par rapport a la plaque, une position 
angulaire reglable dans toutes les directions. 

De tels systemes a plaque du type polyaxial sont 
illustres par exemple par le brevet americain 5.234.431, et 
ils comportent, en cooperation avec chaque implant vertebral, 

20 un organs filete de serrage de la plaque contre les 
vertebres, une piece interm6diaire destined a etre placee 
entre la plaque et l'organe filete pour etre serree contre la 
plaque par I'organe filete, et des moyens a surfaces 
spheriques complementaires portes par l^rgane filete et la 

25 piece intermediaire pour permettre un reglage de la position 
angulaire de 1' implant vertebral par rapport a la plaque. 

L • invention a pour but de perfectionner ces 
systemes a plaque, notamment en ce qui concerne l'ancrage 
dans les corps vertebraux. 

30 A cet effet, le systeme a plaque selon 1* invention 

est caracterise en ce que la piece intermediaire comporte au 



oeru by: vvuuuahu tMilAHUl bl ALJ 



31 7 637 7561 ; 



10 Aug 01 3:45PM;Job 208;Page 5/21 
2763828 



moins une dent d'ancrage destinee a penetrer dans le corps 
vertebral, a distance de V implant vertebral. 

Ainsi, dans le systems selon 1' invention, les 
ancrages dans les corps vertebraux Se font non seulement par 
5 les implants visses, mais egalement, a distance des implants, 
par des dents qui penetrent dans les corps vertebraux et qui 
renforcent ainsi l'ancrage et 1» immobilisation de 1« ensemble, 
en s'opposant a toute rotation d'une vertebre par rapport a 
la vis recue par celle-ci. 

10 un autre avantage du systeme selon 1' invention 

reside en ce que les pieces intermediates, serrees entre les 
organes filetes et la plaque, sont egalement ancrfies dans les 
corps vertebraux, ce qui evite leur glissement par rapport a 
la plaque. 

15 D e preference, chaque piece intermediaire comporte 

une seule dent qui est a 90° par rapport au plan de la 
plaque. 

Suivant un mode de realisation avantageux, la dent 
traverse la lumiere longitudinals oblongue cooperant avec la 
20 piece intermediaire et, dans sa partie de liaison avec le 
reste de la piece intermediaire, par laquelle elle traverse 
la plaque, elle presente une largeur inferieure a celle de 
cette lumiere. 

De maniere en elle-meme connue, les moyens a 
25 surfaces spheriques complementaires peuvent coroporter un 
siege spherique concave porte par la piece intermediaire et 
une surface spherique convexe complementaire portee par 
l'organe filete, cette surface convexe etant par exemple 
menagee sur une tfete dont est muni l'organe filete. 
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Dc preference, cette tSte de l'organe filete est 
agencee pour etre au moins partiellement noyee dans le siege 
concave porte par la piece intermedia ire . 



Cette piece intermedia ire est en general agencee 
5 pour venir en appui facial contre la plaque, les faces de 
cooperation de la piece intermediaire et de la plaque 
comportant des aoyens complementaires, notamment des 
asperites ou des crans ou s tries transversaux, propres a 
eviter un glissement relatif de ces deux pieces, notamment 
10 dans le sens longitudinal et en rotation. 

Par exemple, l'organe filete comporte une tige 
filetee propre a cooperer avec un alesage taraude de 
l'extremite de l' implant opposee au corps vertebral ; cette 
tige filetee de l'organe filete est avantageusement 

15 prolongee, vers son extremite libre, par une partie agencee 
pour cooperer par friction, en formant un frein de vis, avec 
des nervures long itudina les internes de 1' implant situees 
au-dela du taraudage de celui-ci. Cette partie de 
prolongement est de preference profilee pour prfesenter des 

20 plats, par exemple en etant polygonale. 



Suivant un autre exemple, l'organe filete est en 
deux parties qui cooperent chacune par des surfaces 
spheriques complementaires avec l'une des deux parties qui 
constituent la piece intermediaire et qui s'appuient sur la 
25 plaque de part et d' autre de celle-ci. 

Avantageusement, l'organe filete comporte une vis a 
tete filetee destinee a se visser dans 1' implant vertebral et 
dont la tige filetee est destinee a cooperer, a travers deux 
rondel les a surfaces spheriques, avec un ecrou, la base de 
30 ladite tete filetee et 1' ecrou presentant des surfaces 
spheriques complementaires des surfaces spheriques des deux 
parties de la piece intermediaire. 
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Le systeme selon 1* invention est de preference 
utilise avec des implants vertebraux constitues chacun par 
une vis creuse qui est ouverte aussi bien axialement a ses 
deux extremites que lateralement. De preference, ces implants 
5 presentent, sur toute leur longueur, un diametre inferieur a 
la largeur des lumieres pour permettre un vissage des 
implants a travers la plaque. En Variants, ce diametre peut 
Stre superieur a la largeur des lumieres, auguel cas les vis 
sont mises en place avant la plaque. 



On comprendra bien 1 ' invention a la lecture du 
complement de description qui va suivre et en reference aux 
dessins annexes qui font partie de la description et dans 
lesquels : 



Fig. 1 est une vue eclatee en elevation, 
15 partiellement en coupe et arrachee, d'une partie d'un systeme 
a plaque etabli selon un mode de realisation prefere de 
1' invention, dans son utilisation avec un implant visse 
creux ; 

Fig. 2 est une vue en elevation laterale du systeme 
20 de la Fig. 1 a l'etat assemble, la plaque etant representee 
en coupe transversale, la moitie gauche de cette Figure etant 
en partie en vue exterieure, tandis que la moitie droite est 
en coupe suivant le plan II-II de la Fig. 1 ; 

Fig. 3 est une vue schema tique en perspective 
25 eclatee montrant un systems analogue a celui des Figs. 1 et 2 
et deux vertebres adjacentes sur lesquelles ce systeme est 
destine a etre place ; 

Fig. 4 est une vue en plan de dessus de la plaque ; 

Fig. 5 est une vue de dessus de la piece 
30 intermediaire ; 
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Fig. 6 est une coupe transversale suivant le plan 
VI-VI de la Fig. 2, montrant 1' implant et l»organe filetes ; 



Fig- 7 est une vue analogue a la Fig. 1, 

relativement a un second mode de realisation, dans son 

5 utilisation egalement avec un implant viss6 creux, la plague 
etant representee en coupe transversale ; et 

Fig. 8 montre le systeme de la Fig. 7 a l'etat 

assemble. 

Le systeme a plaque selon 1» invention, qui va etre 
10 decrit ci-apres suivant deux modes de realisation preferes, 
est destine a assurer une immobilisation d'au moins deux 
vertebres adjacentes l'une par rapport a 1' autre 4 l'aide 
notamment d'une plaque 1 de distraction ou de compression. 

Dans les exemples representes, cette plaque 1 
15 presente deux lumieres longitudinales oblongues 2, dont les 
extremites sont par exemple en forme de demi-cercle. La 
plaque 1 est destinee a etre solidarisee avec deux vertebres 
adjacentes 3, 4, en etant fermement serree contre elles. 



20 



Le systSme comporte egalement deux implants 
vertebraux filetes 5, destines a etre visses chacun dans le 
corps de la vertebre correspondante 3, 4, et qui, dans 
1« exemple adopte, sont constitues chacun par une vis 
presentant sur quasiment toute sa longueur un filetage 6, 
cette vis etant creuse et ouverte aussi bien axialement a ses 
25 deux extremitSs que lateralement . Ce type de vis est connu en 
lui-meme, et il comporte des nervures inter ieures 
longitudinales 7, par exemple quatre nervures a 90% comme 
montre sur la Fig. 6, ces nervures portant le filet 6 et 
menageant entre elles et les spires success ives du filetage 6 
des fenetres 8, de forme en parallelogramme, qui font 
communiquer lateralement l'interieur et l'exterieur de la vis 
et qui permettent 1 • osteosynthese du corps vertebral avec un 



30 
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r 

greffon ou analogue prealablement place a l'interieur de la 



30 



vis. 



Chaque implant filete 5 est mis en place dans un 
alesage prealablement fore dans le corps vertebral et 
5 6ventuellement taraudfe. 

A son extremite exterieure, le corps de 1' implant 
se termine par une partie cylindrique 9 lisse exterieurement , 
de preference de meme diametre que le diametre exterieur du 
filetage 6 et presentant des empreintes 10 de manoeuvre pour 
10 la reception d'un outil du genre a ergots permettant de 
visser 1» implant .5 dans le corps vertebral correspondant 
jusqu'a ce que la face radiale terminale 11 de la partie 
lisse 9 affleure la surface exterieure du corps vertebral. 

De preference, la face inferieure de la plaque 1 
15 presente, pour chaque lumiere 2, un logement ou feuillure 12 
evitant 1 • interference de 1» implant 5 avec la plaque au cas 
ou 1' implant, apres son montage sur le corps vertebral 
correspondant, deborde de celui-ci de maniere excentree, et 
permettant le debattement angulaire de chaque implant par 
20 rapport a la plaque. 

La plaque 1 est serree et immobilises contre les 
vertebres 3, 4, apres mise en place des deux implants 5, a 
l'aide, pour chaque implant, d'un organe filetS 13 et d'une 
piece intermediaire 14. 



L'organe filete 13 comporte une tete 15, qui peut 
etre legerement bombee, comme montre sur les Figs, l et 2 , ou 
plate, comme montre sur la Fig. 3. La tete 15 comporte une 
empreinte 16, par exemple polygonale, et de preference 
hexagonale, pour le vissage de l'organe filete 13 sur 
1- implant associe 5. La tete 15 est suivie d'un corps 
cylindrique 17 qui est filete jusqu'a son extremite opposee a 
la tete 15, comme montre en 18. La tige cylindrique filetee 
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17 est prolongs, a 1» oppose de la tete 15, par une partie 19 
qui est destines, comme montre sur les Figs. 2 et 6, a venir 
cooperer par sa surface exterieure avec les nervures 7 de 
1' implant 5, en fin de vissage, pour former par friction un 
5 frein de vis bloquant l'organe filete 13 et evitant le 
desserrage de celui-ci. Cette partie 19, de plus faible 
dimension transversals que la partie filetee 18, peut etre 
cylindrique, de section droits circulaire, mais, de 
preference et come montre sur les dessins, elle presente des 
10 plats, en etant par exemple polygonale. 

Le filetage 18 de l«organe filete 13 est destine a 
cooperer avec un taraudage 20 de la partie extreme lisse 9 de 
1» implant. Conine montre sur la Fig. 2, les nervures 
longitudinales interieures 7 de 1* implant s'arretent 
15 sensiblement a la hauteur de la fin du filetage 6 pour ne pas 
interferer avec la tige filetee 17 de l'organe 
d» immobilisation 13, tout en cooperant avec la partie 19. 

Sur sa face inferieure, c«est-a-dire celle qui est 
tournee vers 1» implant 5, la tete 15 de l'organe 

20 d ' immobilisation 13 presente une surface convexe spherique 21 
destinee a cooperer avec une surface concave spherique 22 
complementaire de la piece intermediaire 14, dans une liaison 
du type a rotule permettant de regler dans toutes les 
directions la position angulaire de l'organe d' immobilisation 

2 5 13, et par cons6quent de 1» implant 5, par rapport a la piece 
intermediaire 14, et par consequent, comme deer it ci-apres, 
par rapport a la plaque 1. On peut ainsi obtenir, a l'etat 
assemble du systeme, un reglage entre la position angulaire 
de l'axe A de l'organe filete 13 et de 1' implant et la 

30 position angulaire de l'axe B de la piece intermediaire 14, 
perpendiculaire au plan de la plaque 1. 

L'organe d' immobilisation 13, et en particulier sa 
tete 15, sont agences, en association avec la piece 
intermediaire 14 et 1' implant 5, pour que, comme montre sur 
35 la Fig. 2, la tete 15 soit au moins partiellement noyee dans 
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le siege concave 2 2 de la piece interned ia ire. Cet agencement 
permet de reduire 1 • encombrement et de presenter une forme 
atr auma t ique . 

La piece intermedia ire 14 se presente, pour partie, 
sous la forme d'une rondelle circulaire plate 23 au centre de 
laquelle est menage le siege concave spherique 22, suivi 
d'une ouverture circulaire 24, respect ivement pour la 
reception de la surface spherique 21 et le passage de la tige 
filetee 17 de l'organe d' immobilisation 13. Le diametre de 
1' ouverture 24 est super ieur au diametre de la tige filetee 
17 pour permettre le reglage angulaire ci-dessus. 

La face inferieure 25 de la rondelle 23, c'est-a- 
dire celle qui est tournee vers la plaque l et 1' implant 5, 
est destinee a venir en appui facial centre la face 
superieure 26 de la plaque 1, de part et d' autre de la 
lumiere correspondante 2, et eventuellement longitudinalement 
au-dela de cette lumiere si 1' implant est situe au voisinage 
d'une extremite de cette lumiere. 

Avantageusement, au noins l'une des faces 25 et 26 
20 comporte des moyens propres a eviter un glissement 
longitudinal et une rotation relatifs de la piece 
intermediate 14 et de la plaque 1. Ces moyens sent de 
preference prevus sur ces deux pieces et ils sont constitues 
par des asperites ou, comme represents, par des crans ou 
25 stries transversa^ complementers 27 et 28 fournissant un 
blocage mecanique longitudinal et en rotation apres le 
serrage - 

La piece intermediate 14 comporte egalement une 
dent d'ancrage 29, d'une seule piece avec la rondelle 23, et 
destinee a penetrer a force dans le corps vertebral concerne, 
a distance de 1' implant vertebral. La dent 29 est portee par 
la peripheric exterieure de la rondelle 23 et elle s'etend a 
90" par rapport au plan de la rondelle 23, et done par 
rapport au plan de la plaque 1, en etant dirigee vers le 
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corps vertebral concerne, c'est-4-dire en traversant le plan 
de la plaque 1. 

De preference, la dent 29 traverse le plan de la 
plaque 1 en passant a travers la lumiere 2, dans la zone non 
5 occupee par l'organe d' immobilisation 13. Dans sa partie de 
liaison avec la rondelle 23, la dent 29 presente une largeur 
inferieure a la dimension transversale de la lumiere 2, de 
sorte que, lorsque la dent 29 est situee du c6te de 
l'extremite la plus voisine de la lumiere, le montage peut se 
10 faire jusqu'au voisinage de l»extremite arrondie de cette 
lumiere. 

Comme on le voit sur les dessins, 1« implant 
vertebral 5 du systems selon 1' invention presente, sur toute 
sa longueur, un diametre qui est inferieur a la largeur de la 

15 lumiere 2, de sorte que les implants peuvent etre mis en 
place avant ou apres que la plaque 1 soit positionnee. Cela 
ressort tout particulierement de la Fig. 3 dans laquelle on 
voit que les implants 5, representes ici en cours de vissage, 
tout en recevant la plague 1 par les lumieres 2, peuvent sans 

20 inconvenient etre visses dans les corps vertebraux a travers 
la plaque. 

En variante, le diametre des implants 5 peut etre 
super ieur a la largeur des lumieres 2. Dans ce cas, les 
implants sont ancres dans les vertebres avant la mise en 
25 place de la plaque. 

Apres que les implants 5 ont ete mis en place, leur 
partie extreme lisse 9 affleurant la surface du corps 
vertebral ou etant legerement en retrait par rapport a celle- 
ci, la plaque 1 est raise en position contre les corps 
3 0 vertebraux, les pieces intermediaires 14 sont placees en 
positon appropriee, a plat contre la surface superieure de la 
plaque l et au droit des implants 5, en etant enfoncees a 
force par leur dent 29 dans les corps vertebraux, apres quoi 
les organes d' immobilisation 13 sont visses dans les implants 
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jusqu'au blocage des pifeces intermedia ires 14 contre la 
plaque 1. En variante, la penetration 4 force des dents 29 
dans les corps vert6braux peut se fa ire lors du vissage des 
organes d 1 immobilisation 13. A la fin de ce vissage, 
5 l f ensemble coaxial constitu6 par un organe de blocage 13 et 
l 1 implant associe 5 peut occuper, dans des limites 
preetablies, toute position angulaire voulue par rapport 4 
1 'ensemble constitu6 par la plaque 1 et la piece 
intermSdiaire associee 14. 

10 Un examen comparatif des Figs. 1 et 3 montre que 

les dents 29 peuvent €tre du cdtfe de l'extremite intferieure 
ou de l'extrferoit^ ext6rieure des lumi&res 2. 

Un avantage particulier du syst&me selon 
l 1 invention reside en ce que I'ancrage dans les corps 

15 vertfebraux est r&alise non seulement par les implants 5 f mais 
6galement par les dents 29 qui, grace a la structure du 
syst&me, sont solidarisfees fermement avec la plaque 1 du fait 
du vissage des organes d f immobilisation 13 sur les implants 
5. Cela fournit un montage extrdmement rigide et interdit 

20 toute rotation d'une vertfcbre par rapport a 1' implant qu'elle 
regoit . 

Un autre avantage du systdme selon 1* invention 
reside en ce que, tout au long du vissage des implants et, 
dans une certaine mesure, lors du vissage des organes 
25 d 1 immobilisation 13, un rfiglage de la position de la plaque 1 
reste tou jours possible. 

i 

Le second mode de realisation represents sur les 
Pigs. 7 et 8 diffSre de celui des Figs. 1 a 6 en ce que, 
d'une part, la piftce interm6diaire est en deux parties et, 
30 d'autre part l'organe filetfe est 6galement en deux parties. 
Dans ce second mode de realisation, on cree une double 
cooperation par surfaces sphSriques entre la plaque 1 et 
1* implant 5. 
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Dans le mode de realisation des Figs 7 et 8 , la 
plaque l et 1 1 implant 5 sont identigues aux precedents. On 
pourra done se referer i la description qui en a ete faite, 
la plaque 1 6tant en coupe transversale et la dent 29 de la 
5 piece intermediate 6tant derriere le plan de coupe axial. 

La pi&ce intenn6diaire est constitute par la 
rondel le 23 & dent 29 dfecrite pr6c6demment, et par une 
rondelle 30 situee de I 1 autre cdtfe de la rondelle 23 par 
rapport a la plaque 1. Sur la rondelle 23, 1'alSsage 
10 spherique 22 dSbouche directement sur la face inferieure 25 
de la rondelle, et il est prolonge vers le haut par un 
alesage cylindrique 31 de faible hauteur. 

La rondelle 30 prfesente une queue superieure 32 
propre a s 1 engager dans la lumiere 2, un epaulement 
15 pgripherique 33 dirige vers le haut pour s'appuyer sur le 
fond de la feuillure 12 ou, le cas 6ch6ant, sur la face 
inferieure 34 de la plaque 1, un al&sage axial central 
conique 35 s f evasant vers 1* implant 5 et une surface 
annulaire inffirieure convexe spherique 36. 

2 0 L'organe filete 13 est const itu€, d'une part, par 

un ecrou 13A, et, d f autre part, par une vis 13B dont la t£te 
filetee 37 est destinfee a se visser sur le taraudage 20 de 
1" implant et dont la tige filette 38 est destinSe a se visser 
dans l'6crou 13A. 

2 5 La tige filette 38 de la vis 13B prSsente un 

diamfetre bien inf6rieur au diamfetre de la petite base du 
tronc de c6ne de l'al&sage 35 pour permettre le rfeglage 
angulaire entre I'axe commun A de l 1 implant 5, de la vis 13B 
et de l'6crou 13A et l'axe B de la lumifere 2, de la rondelle 

3 0 supferieure a dent 23 et de la rondelle inffirieure 30. 

La base de la tfite filetfee 37 de la vis 13B 
pr£sente un profil annulaire concave spherique 39 
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complewentaire de la surface annulaire inferieure convexe 
spherique 36 de la rondel le infer ieure 30. 

Pour la commands de son vissage sur 1 ' implant 5 , 
l'extremite libre de la tige 38 de la vis 13B peut presenter 
5 une empreinte axiale prof ilee 40, par exemple hexagonale. 

L'ecrou 13A presente une surface superieure bombee 
41, destinee a etre au mo ins partiellement noyee dans 
l'alesage 22, 31 de la rondelle 23, un taraudage 42 destine a 
recevoir la tige filetee 38 de la vis 13B traversant la 

10 rondelle 30, la plague 1 et la rondelle 23, et une surface 
annulaire infer ieure spherique convexe 21, complementaire de 
la surface annulaire interieure spherique concave 22 de la 
rondelle 23. L'ecrou 13A peut egalement comporter, menagees a 
partir de sa face superieure 41, des eropreintes ou analogues 

15 (non representees) pour sa manoeuvre. 

Une fois 1' implant 5 ancre dans le corps vertebral, 
on met en place la vis 13B, puis l'empilement 30, 1 et 23, et 
on bloque le tout par l'ecrou 13A dans la position angulaire 
voulue. On obtient ainsi une coop6ration de deux paires de 
20 surfaces spheriques complementaires 21, 22 et 36, 39. 

On a montre sur la Fig. 8 1' ensemble a l'etat pour 
une position inclinee des axes A et B. 

Bien entendu, 1' invention n'est pas limitee aux 
modes de realisation qui ont ete decrits ; on pourrait au 
25 contraire concevoir diverses variantes sans sortir pour 
autant de son cadre ; par exemple, dans le mode de 
realisation des Fig. 7 et 8, la tige filetee 3 8 pourrait faire 
partie de l'ecrou 13A et se visser dans la tete 37 
const ituant alors un ecrou. 
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REVINDICATIONS 

1. systfeme a plaque d • ost6osynth&se vert6brale, 
5 notamment par voie antferieure ou ant6ro-lat6rale, comportant 

une plague (1) de liaison d f au inoins deux vertSbres 
adjacentes (3, 4) pr€sentant au inoins une lumi^re 
longitudinale oblongue (2), au inoins deux implants vertfebraux 
filet€s (5) destines a Stre vissfes chacun dans un corps 

10 vertebral , un organe filetfe (13) coopfirant avec un implant & 
travers une lumifere (2) de la plaque (1) pour serrer la 
plaque contre les vertSbres, une piSce intermSdiaire (14) 
destin6e & £tre placfee entre la plaque (1) et l 1 organe filetfi 
(13) pour £tre serr6e contre la plaque par l 1 organe filetfe, 

15 et des moyens (21, 22, 39, 36) a surfaces sphferiques 
compl6mentaires port€s par l f organe filets et la pi&ce 
intermfediaire pour permettre un rSglage de la position 
angulaire de l v implant vertfebral par rapport a la plaque, 
caract6ris6 en ce que la pifece interm&diaire (14) comporte au 

2 0 moins une dent d'ancrage (29) destin€e & p€n€trer dans le 
corps vertebral, a distance de l 1 implant vertebral (5). 

2. Systfeme selon la revendication 1, caract6ris6 en 
ce qu 8 il comporte une seule dent, a 90° par rapport au plan 
de la plaque (1) • 

25 3* systfeme selon I 9 une des revendi cat ions 1 et 2, 

caractferise en ce que la dent (29) traverse la lumidre 
longitudinale oblongue (2). 

4. Systdxoe selon la revendication 3, caract6ris6 en 
ce que la dent (29), dans sa partie de liaison avec le reste 

30 de la pidce intermfediaire (14), par laquelle elle traverse la 
plaque (l) , prfisente une largeur infferieure & celle de la 
lumi&re oblongue (2). 

5. SystSme selon l'une des revendications 1 a 4, 
caractferise en ce que les moyens a surfaces sph^riques 
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complementaires comportent au moins un siege spherique (22, 
36) port6 par la piece intermediaire (14) et au moins une 
surface spherique complementaire (21,39) portee par l'organe 
f ilete (13) . 

5 6. systeme selon la revendication 5, caracterise en 

ce que l'organe f ilete (13) comporte une tete; (15, 13A) sur 
laquelle est menagee ladite surface spherique convexe (21). 

7. Systeme selon la revendication 6 , ; caracterise en 
ce que la tete de l'organe f ilete (13) est agencee pour fitre 

10 au moins partiellement noyee dans le siege concave (22) porte 
par la piece intermediaire (14). 

8. Systeme selon l'une des revendications 1 a 7, 
caracterisfe en ce que la piece intermediaire (14) est agencee 
pour venir en appui facial contre la plaque (1), les faces 

15 (25, 26) de cooperation de la piece intermediaire (14) et de 
la plaque (1) comportant des moyens (27, 28) j, notamment des 
asperites ou des crans ou stries; transversaux 
complementaires, propres a eviter un glisseihent relatif de 
ces deux pieces, notamment dans le sens longitudinal et en 

20 rotation. 

9. Systeme selon l'une des revendications 1 a 8, 
caracterise en ce que l'organe f ilete (13) comporte une tige 
filetee (17) propre a cooperer avec un alesage taraude (20) 
de l'extremite (9) de 1' implant (5) opposee au corps 

25 vertebral. 

10. Systeme selon la revendication 9, caracterise 
en ce que la tige filetee (17) est prolongee, vers son 
extremite libre, par une partie (19) agencee pour cooperer 
par friction, en formant un frein de vis, avec des nervures 

30 longitudinales internes (7) de 1* implant situees au-dela du 



taraudage (20) de celui-ci, cette partie 



(19) etant de 
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preference profilee pour presenter des plats, par axemple en 
etant polygonale. 

11. Systeme selon l'une des revendications 1 a 8, 
caracterise en ce que l'organe filete (13) est en deux 
parties (13A ; 13B) qui cooperent chacune par des surfaces 
spheriques complementers (21, 22 ; 39, 36) avec l'une des 
deux parties (23, 29 ; 30) qui constituent la piece 
intermediate (14) et qui s'appuient sur la plaque (1) de 
part et d» autre de celle-ci. 

12. Systeme selon la revendication 11, caracterise 
en ce que l'organe filete (13) comporte une vis (13B) a tete 
filetee (37) destinee a se visser dans 1' implant vertebral 
(5) et dont la tige filetee (38) est destinee a cooperer, a 
travers deux rondelles (30, 23) a surfaces spheriques (36, 
22), avec un ecrou (13A), la base de ladite tete filetee (37) 
et 1« ecrou (13A) presentant des surfaces spheriques (39, 21), 
complementaires des surfaces spheriques (36, 22) de la piece 
intennediaire (14). 

13. systeme selon l'une des revendications 1 a 12, 
caracterise en ce que 1' implant (5) est creux et est ouvert 
aussi bien axialement a ses deux extremites que lateralement . 



14. Systeme selon l'une des revendications 1 a 13, 
caract6rise en ce que 1« implant (5) presente, sur toute sa 
longueur, un diametre infer ieur a la largeur de la lumiere 

25 (2). 

15. Systeme selon l'une des revendications 1 a 13, 
caracterise en ce que l'implant (5) presente un diametre 
superieur a la largeur de la lumiere (2). 
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